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Background It is unclear whether the incidence of first episode psychoses is in decline. We had the opportunity to determine whether incidence had changed over a 20-year period in a single setting, and test whether this could be explained by demographic or clinical changes.
Methods
The entire population at-risk aged in Nottingham over three time periods and 1997-99) were followed up. All participants presenting with an ICD-9/10 first episode psychosis were included. The remainder of the population at-risk formed the denominator. Standardized incidence rates were calculated at each time period with possible change over time assessed via Poisson regression. We studied six outcomes: substance-induced psychoses, schizophrenia, other non-affective psychoses, manic psychoses, depressive psychoses and all psychotic disorders combined.
Results
Three hundred and forty-seven participants with a first episode psychosis during 1.2 million person-years of follow-up over three time periods were identified. The incidence of non-affective or affective psychoses had not changed over time following standardization for age, sex and ethnicity. We observed a linear increase in the incidence of substance-induced psychosis, per annum, over time (incidence rate ratios: 1.15; 95% CI 1.05-1.25). This could not be explained by longitudinal changes in the age, sex and ethnic structure of the population at-risk.
Conclusions Our findings suggest psychotic disorders are not in decline, though there has been a change in the syndromal presentation of non-affective disorders, away from schizophrenia towards other
Introduction
There has been much debate about whether the incidence of psychotic disorders has changed over time, with several studies during the 1980s and 1990s reporting a decline in the incidence of schizophrenia in Western countries. [1] [2] [3] [4] [5] It remains unclear whether such declines are attributable to methodological constraints. 6, 7 Many studies were based on administrative hospital records that may have underestimated true incidence in the population, since modern day mental health services do not admit all individuals with psychotic presentations.
The reorganization of mental healthcare in the UK during the 1980s and 1990s towards outpatient rather than inpatient care may further explain apparent declines, 8 though not all commentators agree. 2 More recently, it has been suggested that changes in diagnostic criteria may be important.
2,3,5 Brewin et al. 9 have suggested that the apparent decline in schizophrenia in Nottingham between 1978 and 1994 may be attributable to an increase in the proportion of participants meeting diagnostic criteria for substanceinduced, or other non-affective psychoses.
The evidence base does not support a ubiquitous decline in the incidence of psychotic disorder and there have been reports of an increase in the incidence of schizophrenia in some parts of the UK. 10, 11 Increased rates of schizophrenia were observed in Southeast London over a 30-year period, 11 though this may have been attributable to increases in black and minority ethnic (BME) populations, 12 where the incidence of psychoses is elevated. 13 Findings for the affective psychoses are also contradictory. Two studies reported a rise in the incidence of mania, 3, 14 with one also reporting a decline in depressive psychoses. 3 We had the opportunity to estimate the incidence of several psychotic disorders in Nottingham from studies with similar aims and methodologies, conducted at three time periods over two decades. We sought to determine: (i) whether the incidence of psychoses varied over time, independent of age and sex; (ii) whether the reported decline in schizophrenia could be ascribed to increases in the incidence of other psychotic disorders and; (iii) whether any change in incidence over time could be ascribed to changes in the proportion of BME populations.
Methodology Time periods
We obtained data from three methodologically robust and highly similar studies conducted in a geographically defined catchment area of Nottingham, UK, between 1978 and 1999. Briefly, these studies were the Nottingham centre of the World Health Organisation (WHO) 10-country study , the Schizophrenia in Nottingham (SIN) study and the Aetiology and Ethnicity in Schizophrenia and Other Psychoses (AESOP) study Participants who passed the screen were assessed using the Present State Examination. 18 The Personal and Psychiatric History Schedule (PPHS) and a social disability schedule were completed with a close relative or key informant. A leakage study was conducted to identify any participants who may have been missed by the screening process. 16 A similar methodology was used to obtain participants in studies TP2 and TP3.
Case ascertainment (TP2 and TP3) Potential participants with a first onset psychosis were screened using the above WHO psychosis screen. 9, 15 Inclusion criteria were identical to those in TP1, except the age range was broadened to 16-64 years. Service bases (Community Mental Health Teams) were regularly contacted to ensure all potential contacts were followed-up. Secondary psychiatric services were regularly monitored by telephone or personal contact. All potential contacts were reviewed with appropriate staff. As for TP1, a leakage study was conducted to ensure comprehensive ascertainment of all first onset psychoses. 16 Participants who had passed the screen underwent an extensive battery of assessments including the Schedule for Clinical Assessment in Neuropsychiatry (SCAN); 19 21 (TP2 and TP3), using all other information from the case notes, item ratings in SCAN and collateral histories.
To enable comparisons between time periods it was necessary to align the diagnostic criteria across studies. Thus, all diagnoses at TP1 were re-diagnosed under ICD-10, by clinicians at TP2 (J.B.K., I.M., C.G., G.H.) as described in Brewin et al. 9 using all case information originally available at TP1. Inter-rater reliability kappas exceeded 0.79. At each time point we included incidence data on participants aged 16-to 54-yearsold. Participants were excluded if they did not reside in the catchment area as defined at TP1.
Data on ethnicity were available for both the numerator (participants) and denominator (population at-risk) at only TP2 and TP3. Therefore, analyses related to objective (iii) were restricted to these two time periods.
Population at-risk
The population at-risk at each time point was estimated from the closest Census of Great Britain to the time period under study (1981, 1991 and 2001, respectively) . From each census we obtained an estimate of the denominator population by age (16-54 years: [16] [17] [18] [19] , and subsequent 5-year age bands) and sex, residing in the Mapperley Hospital catchment area. We applied Office for National Statistics (ONS) correction factors 22 to adjust 1991 census estimates for likely under-enumeration of key demographic groups. The ONS has not had to publish such correction factors for other censuses. At each time period, we doubled the census estimate to take into account the 2-year case ascertainment period.
Ethnicity was defined according to the categories used in the SIN study (TP2) for both the numerator and denominator populations. Therefore, for analyses relating to objective (iii), data at TP2 and TP3 were stratified using the following seven ethnicity categories: white (White British, White Irish and White Other), Black Caribbean, Black African, Black Other, Indian, Pakistani and all other ethnic groups. The BME group was defined as all non-white ethnicities.
Statistical analyses
We considered four principal outcomes in this study; all psychoses (ICD-10 F10-33); substance-induced psychosis (F10-19); non-affective psychoses (F20-29) and the affective psychoses (F30-33). We also considered specific diagnoses separately within the nonaffective and affective psychoses: schizophrenia (F20); other non-affective psychoses (F21-29), manic psychoses (F30-31) and the depressive psychoses (F32-33). Standardized incidence rates at each time period were reported, using direct standardization to the stratified population of England from the most recent census (2001) to control for age, sex and, where possible, ethnicity differences over time. We used Poisson regression to address the three main objectives of this study. The Poisson distribution is appropriate for modelling the number of events (for example, cases of first episode psychoses) which occur over a given time period. We assumed that these events were independent of each other and occurred randomly over time. For a given outcome, Poisson regression models estimate incidence rate ratios (IRR) for a given level of exposure in relation to another, with covariates optionally entered into the model to control for confounding. Here, we used Poisson regression to estimate changes in incidence rates over time. Poisson regression is analogous to logistic regression such that models are fitted on a log scale, with the results anti-logged to obtain IRR and 95% confidence intervals (95% CI). The natural logarithm of the count of cases of psychoses provides the outcome variable, with the natural logarithm of person-years at risk treated as an offset variable in the model. The data are stratified across the exposure variable(s) included in the model.
To address our objectives, age and sex (and where relevant, their interaction) were entered into a Poisson regression model as categorical variables. This model was then compared-via Likelihood Ratio Test (LR test)-with the same model, but with time period entered as a continuous variable to examine possible linear change in incidence over time. Time period was treated as a continuous variable, using the mid-point of each time period (i.e. TP1 ¼ 1978, TP2 ¼ 1993 and TP3 ¼ 1998), to take into account the unequal intervals between the three study periods. Thus, the IRR for our continuous time period variable could be interpreted as the change in incidence over a 1-year period. To assess for possible non-linear changes in incidence over time, we compared via LR test, the previous model with an alternate model where time period was fitted as a categorical variable. We repeated the above analysis, stratified by sex, to assess whether our findings were consistent for men and women separately. Although our data were cross-sectional, and we could therefore not truly disentangle age, period and cohort effects, we tested whether there was an interaction between age category and time period, which may have indicated the presence of cohort effects (i.e. period effects conditional upon age). All analyses were performed in Stata (version 9) (2005) (StataCorp, College Station, TX, USA).
Results
Three hundred and forty-seven occurrences of clinically relevant first onset psychoses were identified over the three 2-year periods from an estimated denominator population of 1.2 million person-years at-risk. The number of participants identified at TP3 was greater than at either two of the preceding time periods (n ¼ 128), but the estimated denominator population also increased over this period (Table 1) .
Diagnostic differences over time Overall, there was no evidence the proportion of participants diagnosed with a non-affective psychoses changed over time. However, within this category, a greater proportion of participants were diagnosed with schizophrenia (F20) at TP1 than at later time points (57% vs 32%; 2 P < 0.01). Conversely, the proportion of the sample diagnosed with another non-affective psychoses (F21-29) at TP1 was smaller than at later time periods (16% vs 30%;
2 P ¼ 0.01). Furthermore, there was a notable increase in the proportion of participants diagnosed with substance-induced psychosis (TP1 ¼ 1% to TP3 ¼ 15%). The proportion of participants receiving a diagnosis of affective psychoses was 25% at each time period. Within this category, there was no evidence that the proportion of participants diagnosed with either manic or depressive psychoses differed over time.
Incidence rates over time There was no evidence of an increase in the age and sex standardized incidence of all clinically relevant psychoses over time (Table 2) , despite a small increase in the point estimate of incidence from 23.4 cases per 100 000 person-years at TP1 (95% CI 18.6-28.2) to 27.1/100 000 (95% CI 22.3-31.9) at TP3 (LR test P ¼ 0.19). Further, there was no evidence that the overall incidence of non-affective (F20-29) or affective psychoses (F30-33) changed over time after adjustment for age and sex (Figure 1) .
The incidence of substance-induced psychosis increased linearly over time (IRR: 1.15; 95% CI 1.05-1.25) after adjustment for age and sex. The interpretation of the IRR being that the incidence of substanceinduced psychoses increased by 15% per annum. Furthermore, the broad non-affective outcome appeared to mask variation in the incidence of specific outcomes over time (Figure 2 ). For example, there was a small decline in the incidence of schizophrenia over time (IRR 0.98; 95% CI 0.96-1.00; LR test P ¼ 0.04), The total number of participants reported here is two less than previously reported. 9 One participant was excluded because of the narrower age range used in the current study, while one participant was excluded because of a primary ICD-10 diagnosis of personality disorder (F60.1). b The total number of participants reported at TP2 was one less than previously reported because of the narrower age range used here. but a contrasting increase in the incidence of other non-affective psychoses (F21-29) (IRR 1.04; 95% CI 1.01-1.07). The incidence of manic or depressive psychoses remained stable over time, after adjustment for age and sex (Table 2 and Figure 2 ). We did not observe any non-linear change in incidence rates over time nor any age-period interaction effects for any psychotic outcome (data available from authors).
When we examined changes in incidence over time for men and women separately, we found that the direction and magnitude of the trends reported above were generally upheld, despite some loss of precision in our estimates (data available from authors). We went onto consider the possibility that changes in the ethnic structure of the population at-risk could have confounded changes in the incidence of psychotic PSYCHOSIS OVER TIME disorders over time. Because we only had data available on ethnicity at TP2 and TP3 we excluded TP1 from these analyses. Census data confirmed that the BME population in Nottingham had increased from 8.3% to 11.9% between 1991 and 2001 ( 2 P < 0.01; Table 1 ). However, the additional effect of ethnicity did not alter any of the patterns in incidence rates between TP2 and TP3 observed in the same model adjusted for age and sex only (data available from authors). Further, when we restricted the analysis to the white group there was no evidence that the age and sex standardized incidence rate of non-affective or affective psychoses differed between TP2 and TP3. A trend remained for increased incidence of substance-induced psychosis 
Discussion

Principal findings
We observed heterogeneity between outcomes in terms of changes in incidence over time. There was a notable increase in the incidence of substance-induced psychoses in Nottingham over the last two decades of the 20th Century, but a decline in the incidence of schizophrenia. The decline in schizophrenia appeared to be offset, however, by a corresponding increase in the incidence of other non-affective psychoses over the same time period. Given the overall stability in the rates of non-affective psychoses, these findings may reflect genuine changes in the syndromal presentation of psychotic disorders. 9 The incidence of both manic and depressive psychoses were stable over time. We did not observe a change in the overall incidence of psychotic disorders over time, despite weak evidence of a slight increase in point estimates. Changes in the demographic composition of the sample by age, sex and ethnicity did not appear to confound our findings.
Strengths and limitations of the study
This study utilized data from three methodologically robust and highly similar first onset studies over a 20-year period in a well-defined catchment area, overseen by an internationally recognized centre of excellence in psychosis epidemiology. We controlled for age and sex, and where possible, ethnicity, making it unlikely that these factors concealed or explained changes in incidence. There was considerable continuity in clinical personnel, with largely the same panel of senior clinicians responsible for diagnoses, using the same methods, materials and operational criteria (ICD-10). There was also some commonality in analytical support/data management. Further, participants at TP1 (ICD-9) were re-diagnosed to ICD-10 diagnoses, using the original data. It is therefore unlikely that changes in diagnostic fashion could account for the reversed patterns observed for schizophrenia and other nonaffective psychoses over the study period (Figure 1) . Rather, these patterns support secular changes in the clinical presentation of non-affective psychoses over time. 9 A limitation of our study is the definition of substance-induced psychosis, whether this definition changed over time, and subsequent interpretation of the meaning of the observed increase over time. It is possible that the increase in substance-induced psychoses is entirely attributable to period effects associated with changing diagnostic fashion over time, as both clinical and popular awareness of the detrimental effects of substance misuse on the development of psychotic symptoms increased. The Present State Examination used at TP1 did not include the comprehensive drug section included in the SCAN at later time periods, and we therefore acknowledge the possibility that substance-induced psychosis may have been under-diagnosed at TP1. Nevertheless, this could not explain the increased incidence of substanceinduced psychosis between our latter two time periods where identical standardized diagnostic criteria were used, making it unlikely that greater clinical awareness of substance misuse entirely explains this increase. We did however, use a self-report measure of substance misuse in our study rather than an objective measure, and acknowledge that increased popular awareness of substance misuse over time-a form of recall biasmay have led to an increase in diagnosis of substanceinduced psychoses.
An earlier analysis of TP1 and TP2 9 was able to address changes, but not trends in incidence, having only considered two time periods. Unlike the previous study, which used the same denominator at each time period, we estimated the population at-risk using the census closest to each study period.
Unlike some other studies, 1,5,23 our study was not truly longitudinal in design, but estimated incidence at three different 2-year time periods. We do not believe this will have affected our results, though it makes it difficult to disentangle possible period from cohort effects. Nevertheless, we did not observe any ageperiod interaction effects, which may have indicated the presence of cohort effects. One study in Finland has examined the contribution of period and cohort effects on the incidence of psychoses, 24 finding stronger evidence for the latter, suggesting changes in risk factors around the time of birth may have been more important than period effects. However, like our study, they also reported a change in the syndromal presentation of non-affective psychoses, and suggested a period effect-increased clinical reluctance to diagnose schizophrenia at first presentation-may have explained these findings. We cannot refute this explanation for our findings, but given the reasons stated above, we believe a genuine change in the syndromal presentation of disorders provides a more parsimonious reading of our results.
Previous research in the UK has often been contradictory regarding changes in the incidence of psychotic disorders, 3, 11, 25 with several studies, [1] [2] [3] but not all, 25 reporting a decline in the incidence of schizophrenia. Several of these studies were based on first admissions rather than first contact with services, 2,3 and may have underreported the true incidence of psychotic disorders with the movement towards community-based services over this time. We used an over-inclusive screen to identify all potential participants, and a leakage study was conducted at each time period to maximize ascertainment. Boydell et al. 11 have shown that the incidence of non-affective psychoses, including schizophrenia, has increased in Southeast London over the last three decades, but this finding may be explained by the substantial increase in BME groups in this area over the same period; something we were partially able to control for in this study.
Meaning of the findings
Overall, there was little evidence of change in the total incidence of psychoses over a 20-year period. This finding is discrepant with a trend observed in a recent systematic review, 26 which suggested higher rates tended to be reported in older studies. We have also shown that the incidence of non-affective and affective psychoses, when broadly defined, was relatively constant over time. Our findings are useful for health service planning as we believe they demonstrate a change in the syndromal presentation of non-affective psychoses over time. The increasing incidence of substance-induced psychoses, whose incidence became comparable with both the manic and depressive psychoses by TP3, is a noteworthy finding. We have shown that these changes are unlikely to be due to chance. Further, we can almost certainly discount possible confounding by important sociodemographic factors. We have attempted to minimize bias within the study by using similar methodologies at each time period, including making consensus diagnoses, but we cannot completely exclude increased clinical and/or popular awareness of substance misuse as an explanation of the changing syndromal presentation of disorders.
Having acknowledged the potential for chance, bias and confounding, it is reasonable to speculate about other possible explanations for the increasing incidence of substance-induced psychosis. Arguably, such an increase could be driven by changes in the substance(s) used, or changes in the population atrisk in terms of either vulnerability to, or prevalence of substance use.
An increase in vulnerability to psychosis following substance misuse may arise if the age at which people begin using drugs is lower. There is evidence that earlier age of cannabis use is associated with a greater risk of schizophrenia symptoms in adulthood. 27 Although there are several potential explanations for this, 28 including a straightforward dose-response relationship or reverse causality, it is possible that use at a younger age impinges negatively on critical periods of brain development. If an increased vulnerability to psychoses due to substance use explains the increasing incidence of substance-induced psychosis, then one would expect to observe an increase in the prevalence of substance use among people with psychotic disorder. However, the prevalence of any reported substance misuse amongst people with psychosis was constant between TP2 and TP3 (19.0% vs 19.5%, respectively). 29 The prevalence of substance use within the population at-risk is reported to have increased from 28% to 33% between 1994 and 1998 for men aged 19-29 years in England and Wales; 30 a group at high risk of developing a substance-induced psychosis. 17 It is, however, unlikely that this change could account for the increasing incidence of substance-induced psychosis we have observed, since one would expect the prevalence of substance misuse amongst people with psychosis to have also risen. The stable prevalence of substance misuse, together with a rising incidence of substance-induced psychosis, is consistent with an increase in the strength or dose of illicit substances over time. This could either be due to a change in the type of substances used over time (towards substances with greater toxicity), though the available evidence does not support this, 31 or through changes in the strength of the same substance. There is some evidence for this; the average content of the principal psychoactive chemical in cannabis, tetrahydrocannabinol (THC), has risen from an estimated 1-5% in the 1960s to 9.4% in 1997. 32 In our sample, however, the use of stimulants, such as amphetamine, and polysubstance abuse, were attributable to a considerably greater proportion of substance-induced psychoses than were cannaboids (data available from authors), though a large proportion of these cases were reported to also use cannabis (G.A.D.). An important caveat of our study is that the increase in substance-induced psychoses observed here does not provide evidenceeither for or against-an increase due to cannabis use per se, but we cannot exclude it as a possible explanation of our findings. Anecdotally, it has been suggested that substance-induced psychoses patterns may have reflected the geographically and temporally transient nature of illicit substance availability, particularly amphetamine (P.B.J.).
Further challenges
Recent research has provide valuable information about the incidence of psychotic disorders according to different sociodemographic characteristics, including age, 17 sex, 17 ethnicity 13 and place. 17, 33 In one of these places (Nottingham), we found the overall incidence of psychotic disorder was predominantly stable over a 20-year period, though this masked changes in the syndromal presentation of specific disorders, including a notable increase in the incidence of substance-induced psychoses. The risk of psychosis due to substance misuse is yet to be fully understood, and delineating the syndromal overlap between substance-induced psychoses and non-affective psychoses remains an important caveat in this context. A recent meta-analysis suggested prior cannabis use increased the risk of psychotic disorder by 40%, 28 though risk increased in a dose-response fashion according to the frequency of consumption. Our study could not provide specific evidence about cannabis used, but if cannabis is a causal risk factor for psychoses, perhaps interacting with genetic susceptibility, 34 then model projections suggest we should begin to see an increase in the incidence of psychotic disorders by 2010. 35 It will be vital to have accurate and detailed figures for both the incidence of psychotic disorders and substance misuse in clinical as well as epidemiological samples to address these issues. 
